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Mr. Chairman and Members of the Committee: 

Thank you for this opportunity to testify on the NASA 

authorization request for the nuclear propulsion program 

recommended by the President in his FY 1969 Budget. My 

appearance here today with Commissioner Ramey reflects the 

close working relationships that the National Aeronautics 

and Space Administration and the Atomic Energy Commission 

have in this program. As you know, the responsibilities of 

the two agencies for this work are carried out thrQugh our 

joint Space Nuclear Propulsion Office. We have a fully 

integrated program and an effective management arrangement 

for bringing to bear the capabilities of both agencies and 

those of industry and university groups associated with us, 

on the successful prosecution of the program. 
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2.  

It is extremely important  f o r  t h e  United S t a t e s  t o  

proceed w i t h  t h e  development of n u c l e a r  rocket propuls ion .  

W e  need t h e  e f f i c i e n c y  of n u c l e a r  power as a part of t h e  

n a t i o n ' s  t o t a l  c a p a b i l i t y  i n  a e r o n a u t i c s  and space. The 

f o u r  main p o i n t s  which emphasize t h i s  are: 

F i r s t :  During t h e  second decade of  t h e  space age we w i l l  

undoubtedly f i n d  t h a t  there are important  c i v i l  or m i l i t a r y  

requirements  for  space v e h i c l e s  and miss ions  r e q u i r i n g  n u c l e a r  

propuls ion  or f o r  which i t  w i l l  provide d e c i s i v e  advantages.  

Second: A s  i n  other f i e l d s  of advanced technology,  t h e  

n a t i o n  should n o t  s h o r t - s i g h t e d l y  c u t  off or c o n s t r a i n  t he  

development of new technology of great promise because specific 

requirements  or a p p l i c a t i o n s  cannot  be c l e a r l y  i d e n t i f i e d  and 

j u s t i f i e d  i n  advance 

Third:  It is ve ry  important  t h a t  we move ahead w i t h  n u c l e a r  

rocket engine  development i n  FY 1968 and FY 1969 t o  g i v e  a clear 

s i g n a l  t h a t  t h e  United States does n o t  i n t end  to l i m i t  i t s  

development of large launch v e h i c l e  and payload capabilities 

t o  t h o s e  of t h e  Sa tu rn  V class space booster. 

Fourth:  It is  important  t o  proceed w i t h  t h e  development 

of a n u c l e a r  rocket engine  a t  t h i s  time t o  serve as  a c e n t r a l  

focus  for a con t inu ing  advance i n  t h e  n u c l e a r  and o t h e r  tech-  

no log ie s  involved.  W e  may w e l l  f i n d  over  t h e  nex t  h a l f  dozen 
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y e a r s  important  b e n e f i t s  and a p p l i c a t i o n s  i n  other f i e l d s  

coming o u t  of t h e  work on nuc lea r  propuls ion ,  so much of 

which is a t  t h e  most advanced boundaries  of our  c u r r e n t  

knowledge and technology.  

I n  t h e  past yea r ,  as i n  prev ious  y e a r s ,  we have r e a l i z e d  

cont inued progress  i n  t h e  development of nuc lea r  rocke t  pro- 

pu ls ion .  A t  t h e  same t i m e ,  our p l a n s  have been forced t o  

undergo considerable change. Today, Commissioner Ramey and I 

w i l l  d i s c u s s  b r i e f l y  t h e  h i g h l i g h t s  of t h i s  p rogres s ,  and t h e  

n a t u r e  of t h e  changes i n  our p lans .  On subsequent days,  

D r .  A d a m s ,  M r .  Kle in ,  D r .  Bradbury, and o t h e r s  w i l l  be he re  

t o  t e s t i f y  on t h e  details  of these programs as you have 

requested.  

W e  are a l l  a c u t e l y  aware of t h e  p re sen t  n a t i o n a l  budgetary 

s i t u a t i o n  and t h e  need for str ict  expendi ture  l i m i t a t i o n s .  The 

FY 1968 budgetary c o n s t r a i n t s  and t h e  cont inuing  need t o  hold 

down expendi tures  i n  FY 1969 have, as you know, n e c e s s i t a t e d  

many reassessments  and readjustments .  

one of t h e  foremost o b j e c t i v e s  has  been t o  cont inue  vigorous,  

meaningful near  t e r m  progress  w h i l e  a t  t h e  s a m e  t i m e  providing 

f o r  some measure of progress toward t h e  f u t u r e  capabilities 

necessary  t o  provide a basis f o r  l e a d e r s h i p  i n  space i n  t h e  

y e a r s  ahead or,  i f  t h i s  does no t  prove possible, a foundat ion 

I n  a l l  our reappraisals, 

from which we can use  our  g r e a t  i n d u s t r i a l  c a p a b i l i t y  t o  put  
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under development and i n t o  product ion  on a c r a s h  basis any 

systems e s s e n t i a l  t o  p reven t  our  be ing  denied t h e  u s e  of t h e  

space environment . 
The development of t h e  n u c l e a r  rocket engine  has  a unique 

place i n  ou r  p lans .  Its high performance p o t e n t i a l  allows u s  

t o  proceed wi th  t h e  development of a s i n g l e  engine  which w i l l  

provide t h e  f l e x i b i l i t y  t o  accomplish a w i d e  v a r i e t y  of f u t u r e  

space missions.  No other means of propuls ion  ho lds  promise of 

p rov id ing  80 unique and e f f i c i e n t ,  b u t  so f lexible ,  a c a p a b i l i t y .  

The development of t h e  n u c l e a r  rocket engine is, t h e r e f o r e ,  one 

of t h e  m o s t  important  measures we can take today t o  i n s u r e  t h i s  

n a t i o n  t h e  p o s s i b i l i t y  of f u l l  r e a l i z a t i o n  of t h e  many u s e s  of 

space f o r  y e a r s  t o  come. 

The approximately 75,000 pound t h r u s t  class n u c l e a r  rocket 

engine  we are p lanning  t o  develop  could be used wi th  t h e  e x i s t i n g  

Sa tu rn  V v e h i c l e  i n  a t h i r d  stage r e p l a c i n g  t h e  present chemical 

propuls ion  s tage-- the S-IVB-- for numerous missions.  

ment w i l l  approximately double  t h e  payload for many mis s ions ,  such 

as solar probes, or automated J u p i t e r  f l ybys .  A l t e r n a t i v e l y ,  it 

can reduce t r i p  t i m e  t o  d i s t a n t  p o r t i o n s  o f  t h e  solar system by 

l a r g e  amounts--hundreds of days ,  i n  some cases. I n  a d d i t i o n ,  

and of s u b s t a n t i a l  importance,  t h e  n u c l e a r  rocket i n c r e a s e s  the 

performance for direct  f l i g h t s  t o  t h e  moon by about  65 p e r c e n t  

and h o l d s  t h e  promise of performing, w i t h  a very  s u b s t a n t i a l  

T h i s  replace- 
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payload, complex e a r t h - o r b i t a l  missions.  These inc lude  f e r r y  

missions for maintenance or resupply of synchronous orbi t  

satell i tes and l a r g e  or mul t ip l e  o rb i ta l  p lane  changes f o r  

heavy payloads.  Because of t h i s  f l e x i b i l i t y  and w i d e  u t i l i t y ,  

t h e  nuc lea r  rocket engine is l i k e l y  t o  be used i n  a p p l i c a t i o n s  

p r e s e n t l y  unforeseen as w e l l  as i n  t h e  many ways we c u r r e n t l y  

env i s ion .  But as important  as any mission we  can p r e s e n t l y  

f o r e s e e ,  M r .  Chairman, is t h e  advances t h a t  w i l l  be made i n  

o u r  a b i l i t y  t o  c o n t r o l  and apply  nuc lear  energy for space use ,  

and t h e  cont inuing  a c t i v e  involvement of government, i n d u s t r y  

and u n i v e r s i t y  scient is ts  and engineers  i n  t h i s  c r i t i c a l l y  

important  technology. 

One of t h e  m o s t  important factors support ing t h e  dec i s ion  

t o  proceed w i t h  NERVA development now is t h a t  propuls ion  systems 

require such a long lead t i m e  for developnent be fo re  they become 

o p e r a t i o n a l l y  u s e f u l .  

engine development must be made i n  a n t i c i p a t i o n  of i t s  f u t u r e  

use even though s p e c i f i c  f u t u r e  missions cannot  be f u l l y  def ined .  

For example, development of t h e  F-1 engine f o r  t h e  Sa turn  V 

f i r s t  stage was started t h r e e  y e a r s  be fo re  t h e  d e c i s i o n  w a s  

made t o  proceed wi th  t he  Apollo program, and before t h e  Sa turn  V 

w a s  def ined .  The J-2 engine was also started i n  advance of 

mission d e f i n i t i o n .  Because t h e  nuc lea r  rocke t  engine is being 

This  means t h a t  t h e  d e c i s i o n  t o  i n i t i a t e  
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designed from t h e  start  f o r  m u l t i p l e  u ses  i n  t h e  space environ-  

ment, it is important  t h a t  we  ach ieve  high performance and 

r e l i a b i l i t y  wh i l e  b u i l d i n g  mission f l e x i b i l i t y  i n t o  its des ign .  

These s t r i n g e n t  cri teria r e s u l t  i n  lead t i m e s  a t  least as long 

as f o r  chemical engines .  The successes  of t h e  nuc lea r  propul-  

s i o n  technology program permit u s  t o  proceed w i t h  t h e  develop- 

ment of t h i s  advanced performance system w i t h  confidence.  I n  

l i g h t  of these c o n s i d e r a t i o n s ,  we  have decided t o  proceed w i t h  

t h e  development of a f l i g h t - q u a l i f i e d  nuc lea r  rocket engine 

f o r  space a p p l i c a t i o n .  

A y e a r  ago  we  had concluded from a s tudy  of t h e  miss ions  

which we  could f o r e s e e ,  and from t h e  r e l a t i v e  development costs 

of  t h e  v a r i o u s  a l t e r n a t i v e s ,  t h a t  a 200,000 pound t h r u s t  engine  

provided t h e  best performance f o r  a l l  of t h e  miss ions  cons idered ,  

i nc lud ing  e a r t h - o r b i t a l ,  l u n a r ,  and manned p l a n e t a r y  f l i g h t  and 

o t h e r  ve ry  large p l a n e t a r y  payloads.  Cons i s t en t  w i th  t h i s  con- 

c l u s i o n ,  and w i t h  t h e  p o l i c y  of recommending t h e  m o s t  able-bodied,  

capable t e c h n o l o g i c a l  advances w i t h i n  t h e  s t a t e - o f - t h e - a r t  and 

reasonable  f iscal  poss ib i l i t i es  a t  t h e  t ime ,  we  chose t o  propose 

development of  a 200,000 pound-class NERVA engine.  

T h i s  cho ice  w a s  a f f e c t e d ,  however, by t h e  budgetary actions 

of t h e  past year .  For FY 1968, we had reques ted  a u t h o r i z a t i o n  

and a p p r o p r i a t i o n  of  $74 m i l l i o n  f o r  r e s e a r c h  and development, 
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and $19.5 m i l l i o n  for construct ion a t  t h e  Nuclear Rocket 

Development S t a t i o n  i n  Nevada. The r educ t ions  of over  $500 

m i l l i o n  i n  t h e  t o t a l  NASA budget made possible, i n  a balanced 

program, t h e  a l l o c a t i o n  of on ly  $54 m i l l i o n  for n u c l e a r  r o c k e t  

r e s e a r c h  and development and prevented i n i t i a t i o n  of c o n s t r u c t i o n .  

I n  cons ide r ing  how best t o  move ahead w i t h i n  t h e  o v e r a l l  

budgetary c o n s t r a i n t s  w i thou t  caus ing  a major h i a t u s  i n  t h e  

development of nuc lea r  propuls ion ,  we concluded, as  we  informed 

t h e  Committee las t  F a l l ,  t h a t  a n u c l e a r  engine  of approximately 

75,000 pounds t h r u s t  would be t h e  best system t o  proceed t o  

develop. Our s t u d i e s  show t h a t  for  a l l  t y p e s  of miss ions  t h a t  

we now foresee a n  engine i n  t h i s  class w i l l  p rovide  performance 

g a i n s  approximately equal t o  t h o s e  possible w i t h  t h e  larger 

engine ,  except t h a t  it is  n o t  t h e  optimum s i z e  f o r  ve ry  large 

p l a n e t a r y  f l i g h t s  such as manned p l a n e t a r y  landing  missions.  

However, Mr. Chairman, I k a n t  t o  be ve ry  clear t h a t  we are not  

proposing t o  proceed w i t h  n u c l e a r  engine  development on t h e  

basis of manned f l i g h t  t o  t h e  p l a n e t s  and t h a t  such miss ions  

are n o t  included i n  our  p l a n s  a t  t h i s  t i m e .  

The lower t h r u s t  engine can be developed a t  a luwer to t a l  

cost and ,  p a r t i c u l a r l y  impor tan t ,  w i l l  r e q u i r e  less funding i n  

t h e  nex t  few y e a r s  t han  t h e  200,000 pound t h r u s t  engine.  The 

a b i l i t y  of t h e  75,000 pound t h r u s t  engine  t o  u s e  hardware of  
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approximately t h e  same kind  a n d ' s i z e  as  used i n  t h e  KIWI- 

NERVA I development and t e e t  program now ending and t o  use  

t h e  basic tes t  fac i l i t i es  deveLoped for t h a t  phase of t h e  

8 .  
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program are t h e  primary r e a s g n s ' f o r  these savings .  

As I advised  t h i s  C o m m i t t e e  las t  November, i n  p r e s e n t i n g  

t h e  FY 1968 o p e r a t i n g  p l a n ,  w e  are p repa r ing  t o  proceed i n  

FY 1968 w i t h  t h e  development of t h i s  lower t h r u s t  nuc lea r  

engine  as  soon as Congressional  a c t i o n  on our  FY 1969 Budget 

c l e a r l y  i n d i c a t e s  t h a t  we w i l l  have suppor t  t o  con t inue  i n  

FY 1969. W e  are c u r r e n t l y  engaged i n  t r a n s l a t i n g  t h e  accom- 

pl i shments  of t h e  technology program i n t o  hardware des igns  

for f l i g h t  a p p l i c a t i o n .  W e  have demonstrated many of t h e  

advanced t e c h n o l o g i c a l  goals t h a t  are r equ i r ed  f o r  a high- 

performance space engine.  The nuc lea r  reactor development 

effor ts  which  r e c e n t l y  r e s u l t e d  i n  a 60-minute full-power tes t  

of t h e  =-A6 reactor permits u s  t o  p r o j e c t  a n  i n i t i a l  specific 

impulse i n  t h e  range of 825 seconds.  W e  b e l i e v e  t h a t  it w i l l  

be possible i n  t h e  couse of development t o  i n c r e a s e  t h e  s p e c i f i c  

impulse of t h e  engine  w i t h  concomitant expansion of t h i s  space 

e n g i n e ' s  u s e f u l n e s s  and f l e x i b i l i t y .  

The n u c l e a r  rocket technology base h a s  been s y s t e m a t i c a l l y  

b u i l t  i n  a series of steps s t a r t i n g  w i t h  component and sub- 

system development and a p rogres s ion  of i n c r e a s i n g l y  complex 
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i n t e g r a l  s y s t e m s t e s t s .  These included cold flow engine  test- 

i n g  and system t e s t i n g  of a "breadboard" engine.  They w i l l  

cu lmina te  w i t h  t h e  nex t  series of tests, for which p r e p a r a t i o n  

i s  now underway, t h e  ground exper imenta l  eng ines  des igna ted  

XE-1 and XE-2. These engines  w i l l  be f i r e d  downward i n  t h e  

NRDS f a c i l i t y ,  w i th  which it is p o s s i b l e  t o  s imula t e  p a r t i a l l y  

t h e  vacuum environment of space. The goal of our  f l i g h t  engine  

development is t o  i n c o r p o r a t e  t h e  best f e a t u r e s  of ou r  c u r r e n t  

technology,  both n u c l e a r  and chemical, i n  a h igh ly  reliable 

nuc lea r  f l i g h t  engine.  Our program t o  accomplish t h i s  i n c l u d e s  

t e s t i n g  of the  engine and of its components under t h e  m o s t  

s t r i n g e n t  and demanding c o n d i t i o n s .  These e f f o r t s  i nc lude  a 

series of reactor and i n t e g r a t e d  engine  tests t o  a s s u r e  a 

completely f l i g h t  ready  engine  which we can commit t o  t h e  

f u t u r e  t a s k s  of  our  space program. 

Concurren t ly  w i t h  t h e  engine  development program we are 

con t inu ing  e f f o r t s  t o  i d e n t i f y  any new area of technology which 

might be r equ i r ed  for  f u t u r e  nuc lea r  stage development. Th i s  

work is c a r r i e d  o u t  by t h e  Marshal l  Space F l i g h t  Center  i n  

con junc t ion  wi th  i n d u s t r y  and i n c l u d e s  s t u d i e s  of space i n su la -  

t i o n  for hydrogen tanks, r a d i a t i o n  effects on space v e h i c l e s  

and hydrogen p r o p e l l a n t  handl ing  techniques  i n  space. 
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Through F i s c a l  Y e a r  1968 we w i l l  have inves t ed  $1.139 

b i l l i o n  i n  t h e  nuc lea r  r o c k e t  program, Mr. Chairman -- $444.8 

m i l l i o n  of NASA funds and $694.5 m i l l i o n  by t h e  AEC. T h i s  

yea r  t h e  NASA a u t h o r i z a t i o n  r e q u e s t  t o t a l s  $60 m i l l i o n .  I n  

t h e  r e c e n t l y  passed AEC a u t h o r i z a t i o n  b i l l ,  Congress has  

approved $69 m i l l i o n  of t h e  $72 m i l l i o n  AEC r e q u e s t  for t h e  

n u c l e a r  rocket program. 

As I have p r e v i o u s l y  stated,  p rogres s  i n  a l l  areas of  t h e  

program has been s t e a d y  and s a t i s f y i n g  and t h e  nuc lea r  rocket 

r e p r e s e n t s  a unique and v e r s a t i l e  propuls ion  c a p a b i l i t y .  

b e l i e v e  t h i s  work should proceed and urge  you t o  a u t h o r i z e  

t h e  f u l l  amount recommended by t h e  P res iden t .  

I 

I n  c l o s i n g  l e t  m e  make one f i n a l  p o i n t .  J u s t  as  t h e  nuc lea r  

propuls ion  program i s  c l e a r l y  a n  e s s e n t i a l  part of a balanced 

and e f f e c t i v e  t o t a l  space program, so is a balanced and e f f e c t i v e  

t o t a l  space program e s s e n t i a l  t o  j u s t i f y i n g  a d e c i s i o n  t o  proceed 

w i t h  n u c l e a r  engine  development and t o  provide for i t s  u l t i m a t e  

use .  A t  t h e  t o t a l  budget l e v e l  of $4.37 b i l l i o n  recommended by 

t h e  P r e s i d e n t  for NASA for FY 1969, we have had t o  make many 

d i f f i c u l t  d e c i s i o n s  and many r educ t ions .  I n  my opin ion  we have 

approached t h e  lower l i m i t s  for an  e f f e c t i v e  and balanced 

program. It is e s s e n t i a l ,  I b e l i e v e ,  t o  point o u t  t h a t  i f  t h e r e  

should be a s u b s t a n t i a l  r educ t ion  i n  t h e  t o t a l  NASA budget for 
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FY 1969 we w i l l  have t o  ca l l  i n t o  q u e s t i o n  once a g a i n  t h e  

basic assumptions and balance on which t h a t  budget w a s  based. 

W e  w i l l  have t o  c a r e f u l l y  r e c o n s i d e r  each main element of 

t h e  t o t a l  program, inc lud ing  t h e  n u c l e a r  propuls ion  program, 

t o  see i f  we  should proceed w i t h  it i n  t h e  l i g h t  of t h e  

r e d u c t i o n s i n  o u r  t o t a l  budget.  W e  a t t a c h  ve ry  g r e a t  impor- 

t ance  t o  t h e  development of n u c l e a r  p ropu l s ion ,  and I hope 

t h a t  t h i s  C o m m i t t e e  and t h e  Congress w i l l  n o t  on ly  suppor t  

t h e  n u c l e a r  propuls ion  program, b u t  w i l l  approve a to ta l  NASA 

program which w i l l  make it possible for  u s  t o  proceed wi th  

a balanced and e f f e c t i v e  program as recommended i n  t h e  

P r e s i d e n t ' s  Budget. 


